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Abstract. Species of economic interest, the potato is investigated in vitro in order to obtain a 
suitable material, reaction analysis of local varieties, or in vitro rooting. The reaction of the meristem 
of Solanum tuberosum L. was watched, “Christian” variety (a native variety originated from 
INCDCSZ Braşov) at in vitro depending on the moment of meristem tissue sampling. The sampling 
times: in winter in the period of rest, by forcing them to hot and dark (December); in spring at the 
beginning of the growing season (March), and in autumn after harvesting and storage, also through 
forcing the tubers to hot and dark (October). We consider that the optimal sampling period of the 
potato meristem is in spring (March), after living stems from rest, and the best variants are the one 
with Zeatin (C3) and the one with gibberellin (C6). 
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Specie of economic interest, the potato is researched in vitro in order to test the 
reaction of the specie at the controlled conditions of the medium, of some varieties and 
populations (2, 4). Due to its economic importance, the research on the behavior of the potato 
varieties in vitro in our country, dates back to the early 90’s, with concerns for finding some 
methods of in vitro tuberisation (13, 18), of testing some substances (coumarin and CCC) on 
some types of explants (17). The research has become more complex over time (11, 12), and 
there are even some conservation concerns of some Solanum species on simple mediums, 
without hormones (16), or replacement tests of the sucrose from the culture medium with 
fructose or honeybee (18). 
In vitro research directions of the potato varieties were multiple and mainly had the 
objective of conserving in vitro the autochthonous varieties and populations for their qualities: 
the ability to adapt to our climate conditions, resistance to diseases and pests, productivity, 
quality planting material, conservation in collections of the autochthonous populations which 
are necessary for the improvement works, preventing the disappearance of some 
autochthonous populations or species with economic and national value, etc. Among our 
concerns related to the in vitro culture of the potato there are: obtaining tubers by in vitro 
micro propagation using a certain hormonal mixture (1), applying a certain photoperiod and 
different doses of sucrose (3, 8), testing some new substances for stimulating tuberisation (6), 
or of some economic methods for obtaining the tubers in vitro (10), and attempts to replace 






Noteworthy are also the concerns referring the micro propagation of some species of 
floricultural (15) or medical (14) interest, testing the proliferation capacity of different types 
of potato explants (meristem, apex, nod, etc.) at the in vitro culture (7) etc.  
The reaction of the Solanum tuberosum L meristem was followed, Christian variety 
(autochthonous variety from INCDCSZ Brasov) at the in vitro culture depending on sampling 
period of the meristem tissue. The sampling was done from tubers and the moments of tissue 
sampling were: in winter during the rest period, by forcing them to dark and warm 
(December); in spring when they started the vegetation (March) and in autumn after 
harvesting, in the same conditions of forcing the tubers (October).  
 
MATERIALS AND METHODS 
 
The potato meristem of the Christian variety with a diameter of about 0,3-0,4cm was 
detached from the neoplantlets obtained in vitro and was cultivated on Murashige-Skoog- 
1972(MS) medium with the following experimental variants: C0= MS; C1=MS + 2 mg/l BA + 
0.5 mg/l AIB; C2=MS + 2 mg/l K + 0.5 mg/l AIB; C3=MS + 2 mg/l Z + 0.5mg/l  AIB; 
C4=MS + 825 mg/l NH4NO3 + 0.5 mg/l AIB; C5=MB + 5 g/l EP + 0.5 mg/l AIB; C6=MB + 
2.0 mg/l GA3 + 0.5 mg/l AIB (Tab. 1). Hence the mediums were conceived for testing almost 
all hormones that we know to have implications in the in vitro culture (citokinine, gibberellin, 
auxine) of different potato varieties (1) and even additional additives with their well known 
effect (EP. NH4NO3). Three experimental periods were initiated, at different times of the year 
(December, March and October).  
Tab. 1   
The experimental medium variants 
 













Maize Extract  
EP (g/l) 
C0 MS - - - - - - - 
C1 MS 2,0 - - 0,5 - - - 
C2 MS - 2,0 - 0,5    
C3 MS - - 2,0 0,5 - - - 
C4 MS 1,0 - - 0,5 825 - - 
C5 MS - - - 0,5 - - 5 
C6 MS 1,0 - - 0,5 - 2,0 - 
 
RESULTS AND DISCUSSIONS 
 
The evolution of the potato meristem of Christian variety was followed, the in vitro 
regeneration capacity of the meristem tissue and its evolution for each moment of tissue 
sampling. If we recall only a parameter, namely the regeneration percentage of the meristem, 
it reaches very large values and differences from one time of tissue sampling to another (exp. 
95% in March, about 38% in December, and under 20% in October).  
The sampling from March. For this period, the regeneration percentage was 
established only after 40 days of in vitro culture (Tab. 2). The largest percentage was obtained 
on the variants with gibberellin (C6), over 95%, and with zeatin (C3), about 90%. 
The regeneration capacity of the Christian potato variety in March (after 40 days) 
according to the six experimental variants is represented graphically in Figure 1, where C6 
variant can be noticed (MS+1 mg/l BA+0.5 mg/l AIB+2.0 mg/l GA3) and also C3 (MS+2 mg/l 
Z+0.5 mg/l AIB), followed by C1 (MS+2 mg/l BA+0.5 mg/l AIB). On the variants with maize 






variety sampled in March regenerates in a smaller percentage, 20-28%, and the witness Co 
(MS) in about 12%. It seems that this autochthonous variety needs, for its in vitro 
regeneration, mediums with a higher concentration of citokinine and the presence of the 
gibberellin. 
Tab. 2  
The reaction of the potato meristem of the Christian variety  
cultivated in vitro in different times of the year 
 




 (80 days) 
December 








C0 12 - 8 - - - xx 
C1 35 10 40 25 - - xxxxx 
C2 22 - 15 - - - xxx 
C3 90 15 40 38 - - xxxxxx 
C4 28 - 20 20 - - xxxx 
C5 20 - 18 10 - - xxx 
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Fig. 1. The regeneration capacity of the Christian potato variety in March  
(after 40 days, according to the experimental variants) 
 
March is the only time of year in which mini tubers differentiated, but only after 80 
days from the sampling (Tab. 2). Comparative evolution of the regeneration and tuberisation 
capacity of the meristem of Christian potato variety, in March is represented in Figure 2. 
Following the chart we can see a similar evolution of these parameters, but with different 
percentage values and in a longer period of time (80 days). If the regenerative capacity of the 
meristem reaches the maximum percentage on a medium with GA3(C6), on the same medium 
we obtain the highest tuberisation percentage, of about 50%, and on the medium with zeatin 
(C3) the tuberisation percentage is over 35%. Our research has shown that benzyl-amino-
purine (BA) is the citokinine involved in the in vitro tuberisation of some potato varieties (1), 
but in a higher concentration and with additional additives. Following Figure 2, we can also 






medium C4 (MS+1 mg/lBA+0.5 mg/lAIB+825 mg/lNH4NO3) the percentage is of 20%, in 
exchange, on the medium with kinetin (C2), the differentiation of tubers does not take place 
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Fig. 2. Regeneration and tuberisation capacity of the potato meristem, Christian variety  
(regeneration –after 40 days; tuberisation –after 60 days) 
 
We conclude that, in March sampling time, tuberisation takes place in a good 
percentage (about 50%) on the mediums with zeatin, gibberellin, and in a satisfactory 
percentage (20-25%) on the ones with benzyl-amino-purine (BA).  
 
Fig. 3. The comparative representation of the evolution of the potato meristem  






At the sampling from December the regenerative capacity after 80 days does not 
exceed 40% on the mediums with BA and Z (C1 and C3), on the other mediums is small: 38% 
on C6 (with gibberellin), 20% on C4 (with 1mg/l BA+825 mg/lNH4NO3), and on the other 
variants the percentage is even smaller (between 15–18%), on the witness of 8%, and 
tuberisation does not take place on any variant. We can say that for this moment the presence 
of benzyl–adenine (BA) proved its efficiency and so did the Zeatin (Z).  
At the sampling of the meristem from October, the results are the weakest, the 
regeneration percentage of the meristem reaching only 15–20% on the medium with zeatin 
and gibberellin. The comparative analysis of the evolution of the potato meristem in the three 
sampling periods is represented graphically in Figure 3, from which we can see the modest 
evolution or even its lack (C0, C2, C4 and C5) of the meristem in October, compared to the 
other sampling periods. It must be specified that October sampling period is the period of 
natural rest, due to the biological cycle of the Solanum tuberosum L specie, a period in which 
physiological processes of the plant are in latency, and at the in vitro culture of some species 
in this period of time we also have a slow evolution or even no evolution at all. For the 
success of the technique of in vitro culture of the tissues of this plant in October, there must 
be found the formula of removing the tubers, which are explants donors from the rest period. 
These formulas can be hormonal or additional treatment formulas with some medium factors, 
which can be regulated (a certain value of light and temperature induction).  
It is known that gibberellin acid (GA3) has the capacity to replace low temperatures 
and can trigger and speed floral induction (21), also gibberellin, in an aseptic culture medium, 
can stimulate the regeneration of the tissue of some species, and even their multiplication. In 
the present experiment, GA3 was administered with the purpose of removing from rest period 
the potato meristem during the time of deep rest of the specie (October). In the case of 
Christian potato variety cultivated in vitro it seems that gibberellin (GA3) does not have a 
favorable effect on the evolution of the meristem in the period of natural rest of the specie (in 
autumn since October until December when the growth of the day light begins), regeneration 




We consider that the optimal sampling period of the potato meristem is in spring 
(March), after living stems from rest, and the best variants are the one with Zeatin (C3) and 
the one with gibberellin (C6). 
 In vitro research of the Christian potato variety is a part of our objective of interest and 
duration concerning in vitro conservation of the autochthonous varieties and populations for 
their qualities, their ability to adapt to our climate conditions, for their resistance to some 
disease and pests, for their productivity, etc. 
 The regeneration percentage of the Christian potato meristem at the sampling from 
March is dependent to the presence of the gibberellin (C6) in a percentage of 95% and of the 
zeatin (C3) in a percentage of 90%, on the other variants the percentage being smaller.  
 March period of in vitro sampling of the Christian potato meristem also induces the 
formation of tubers in vitro, on the medium with gibberellin 50% (C6), with zeatin 38% (C3), 
and on the ones with BA 25-20% (C1 and C4). 
 In the October period for the in vitro sampling of the Christian potato variety the 
regeneration of the meristem takes place in a reduced percentage and on a long time (over 80 
days), it seems that none of the hormones from the medium have the capacity to remove from 






 December period is coinciding with the beginning of the growth of the day light and so, 
with the moment of the leaving from the rest period; for this moment, the presence of benzyl 
– adenine (BA) and at the same time of the zeatin (Z) has proved its efficiency in the 
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